The early changes in behavior and the myelinated fibers of the white matter in the Tg2576 transgenic mouse model of Alzheimer's disease.
Recently, increasing evidences have indicated that abnormal behavior and white matter changes had appeared before senile plaques were formed in Alzheimer's disease (AD). However, the exact nature of these changes in behavior and white matter structure in early AD are unclear. This study used the Morris water maze, an ELISA assay, a transmission electron microscopic technique and new stereological methods to investigate the behavior, Aβ protein expression and white matter structure of Tg2576 transgenic mice at four ages. Only 10 months of age, the time latency in the Morris water maze tasks for Tg2576 transgenic mice were significantly longer than that of wild-type mice. The concentration of Aβ40 protein in the white matter of the Tg2576 transgenic mice was significantly increased in four ages mice, but the Aβ42 protein was significantly increased only in the 6-month-old mice. In 10-month-old mice, the axon volume in the white matter of the Tg2576 transgenic mice was significantly decreased when compared to the wild-type mice. These results suggest that the deposition of Aβ in the white matter of Tg2576 transgenic mice appeared before the spatial memory decline. The early detection of the Aβ content in the white matter of AD might help diagnose suspected AD. In addition, the axon changes in the white matter of AD might be one of the morphological causes of the behavioral deficits observed in 10-month-old transgenic mouse models of AD, and protecting the axons in the white matter might be an important method for delaying the progression of AD.